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I nternationally, researchers and policy makers continue to seek ways to make health care more patient-centered. [1] [2] [3] [4] [5] [6] Patient-centeredness can be thought of as having two principal aspects: a health systems aspect and a patient-clinician relationship aspect. The health system aspect is concerned with such processes as transitions from one mode of care to another and with the overall coordination of a patient's care, for example, having the patient's health care information easily accessible to clinicians across the health system. The relationship aspect is concerned with the interactions and ongoing relationship that develops between a patient and his or her clinician. While both aspects are important, this article addresses the measurement of the relationship aspect. provision of patient-centered care. Little et al found that 75% of patients endorsed and had expectations of care that addressed the components of the patient-centered clinical method (PCCM). 7 Patientcentered care has been associated with higher patient satisfaction; [8] [9] [10] better patient adherence; 8, [11] [12] [13] better patient health outcomes, such as reduction of concern and discomfort; 14 better self-reported health; 14, 15 improved physiological status; 8, 9, 11, [16] [17] [18] [19] and lower costs of care. 20, 21 Also, there may be an argument developing for patient-centeredness as a force for equity. In a study by Jani et al, patient-centered care was associated with positive mental health outcomes for depressed patients, with the effect being found equally in affluent and deprived areas. 22 The Patient-Centered Clinical Method The conceptual framework used in this study is the PCCM, which was developed in the 1980s and originally articulated as 6 interacting components. 23 Prior to publication of the third edition of Patient-Centered Medicine: Transforming the Clinical Method, 24 the book's authors reviewed the PCCM, reflecting on the current context and research evidence, and made a substantial revision to the method, which culminated in a refined 4-component conceptual framework: 1) exploring health, disease, and the illness experience; 2) understanding the whole person; 3) finding common ground; and 4) enhancing the patientclinician relationship. Figure 1 presents the 4 components and how they interact. Finding common ground, situated in the center of the clinical method, serves as a linchpin in the patient-clinician interaction. The first 3 components take place primarily within a given encounter. The fourth component speaks to the relationship that evolves and is enhanced across multiple encounters. The PCCM is not about clinician characteristics but rather a clinical method and, therefore, refers to activities that guide interactions with patients in order to provide patient-centered care.
Development and Use of the Original PPPC Questionnaire
The Patient Perception of Patient-Centeredness (PPPC) questionnaire was initially created in 1986 and refined in 1990. The intention was to develop a measure that would assess the degree to which the patient believed the clinician was patient-centered, using the PCCM as the conceptual framework for defining patient-centeredness. The original measure had 14 items, which mapped to the first 3 of the original 6 PCCM components: 1) exploring disease and illness; 2) understanding the whole person; and 3) finding common ground. Of the original 6 components, these 3 represent the more interaction-specific components. 24 The PPPC has been used in studies with family practice populations 14, 25 and with specialized populations such as breast cancer survivors 15, 26, 27 and the elderly. 28 In addition to having been used with real patients, the PPPC has been used with standardized patients. 29 The internal consistency reliability of the questionnaire, as indicated by Cronbach α values, was found to be high in these studies: 0.71 (n=315); 14 0.91 (n=145, 12-item), 28 0.90 (n=2907); 29 0.82 (n=60); 27 and 0.83 (n=222). 25 The PPPC showed a modest correlation with an observational measure of patient-centeredness ─ r=0.16, P=0.01 (n=315) 14 ─ and it has been related to patient outcomes (ie, better recovery from concern and discomfort, better emotional health) and health care utilization. 14, 21 Since 2001, we have received more than 200 requests to use the PPPC from researchers in Australia, Belgium, Brazil, Canada, Israel, Japan, Nigeria, Russia, Spain, Turkey, United Kingdom, and the United States.
The transition to a 4-component PCCM provided us with an opportunity to review the PPPC questionnaire and reflect on possible modifications. 24 Even with the new 4-component method, the survey still only mapped to 3 components: exploring health, disease, and the illness experience; understanding the whole person; and finding common ground. We had no items that assessed enhancing the patient-clinician relationship. Also, within the 3 PCCM components that were covered by the 14-item PPPC, some components were better represented than others. Therefore, the objective of this study was to create an expanded version of the PPPC that captured the 4 components of the PCCM and to explore the factor structure of this new version.
METHODS

Measure
We created 11 new items, aligned with the theoretical model of the PCCM, to add to the original 14 PPPC items; therefore, all 25 items were in concordance with the 4 components of the PCCM as summarized by Stewart et al (see Box 1.1 of 2014 edition) and further elaborated in each of the component chapters. 24 The 11 new items were adapted from other questionnaires in the literature. Distribution of the 25 items according to the PCCM components was: 1) exploring health, disease, and the illness experience (4 original items + 1 new item); 2) understanding the whole person (1 original item + 4 new items); 3) finding common ground (9 original items + 1 new item); and 4) enhancing the patient-clinician relationship (5 new items). The centrality and complexity of Component 3 ─ finding common ground ─ dictated there be more items for this construct.
Items for Component 1 recognize the patient's disease and illness experience, including the patient's feelings and ideas, the impact on the patient's function, and the patient's expectations of the provider. Component 2 items reflect the provider's understanding of and care concerning the patient's personal circumstances and concerns within a proximal (eg, family) and distal (eg, cultural beliefs) context. Items for Component 3 concern mutual discussion and shared understanding reflected by patient and provider together defining the problem, goals, and roles of both the patient and the provider. Lastly, Component 4 items include the attributes of compassion, caring, and trust.
The PPPC is completed by the patient after an encounter with a health care clinician. The questionnaire is self-administered and most often completed in the waiting room before the patient leaves the clinic. Usually a research assistant is present to answer any patient questions. For each item, the patient is asked to "Please circle the response that best represents your opinion." The response categories are on a scale from 1 to 4, with 1 indicating more and 4 indicating less patient-centered experiences. The value labels of each response category vary as appropriate for the question. Scores for the PPPC are calculated by obtaining the mean of all items overall and within subscales.
Participants
We administered the modified PPPC to patients as part of a study examining team functioning in 20 interdisciplinary primary health care teams in Ontario. Patients were eligible to participate in the study if they were 18 years of age or older, spoke English, and were well enough to be able to understand and complete the survey. Also, they must have seen the same family physician at least once previously and were not visiting for a purely administrative reason such as completing an insurance form. All other reasons for visiting were acceptable.
Patients completed the surveys in the waiting room immediately following their visit to their family physicians. Patients were told through the letter of information that the purpose of this study was to "examine patients' perceptions of the patientcenteredness of their primary health care and their perception of access to care." The access-to-care questions were not part of this factor analysis. In addition to the patient-centeredness and access questions, patients were asked their sex, age (by category), education, and name of health care provider visited (we included only those visits with family physicians in this analysis).
Analysis Plan
The proposed 4-factor confirmatory factor analysis (CFA) model was tested using Mplus Version 7.3 30 with the weighted least squares means and variance (WLSMV) estimator to account for the categoricalordinal nature of the items and the fact that distributions of the item responses were skewed. The "categorical" option was specified to indicate that items were measured on an ordered discrete scale rather than a continuous one. In Mplus, this specification refers to Samejima's graded response model. 31, 32 Also, there are two different strategies in Mplus for accounting for the multilevel structure of the data (ie, patients clustered within 20 practices). One is to conduct a multilevel modeling analysis; the other, which was more appropriate given our objective, is to simply account for the nonindependence of the observations by specifying the "type = complex" procedure along with "cluster" in Mplus.
In Mplus, missing values were estimated based on the available data. When WLSMV is used in Mplus, a pairwise deletion procedure is used. Six cases were excluded by the Mplus procedure for missing data on all items. Additional missing responses ranged from 3 to 35 responses per item. Items with highest missing responses were not unique in any way except that their content addressed roles for treatment and management. It is possible that some participants may have assumed that these items were not applicable to them. Although in most research it is impossible to establish the property of missing completely at random, inspection of missing response patterns suggested no systematic bias in the sense that participants who did not respond to particular items would differ on the concepts that were assessed by the present measure and would not depart substantially from the property of missing at random.
In the event that model modification was required, the decision was made that, as a second step, model modification would be conducted in exploratory factor analysis (EFA) using Mplus and the same WLSMV estimation procedure with a Geomin rotation. Oblique rotation was chosen to obtain a more interpretable structure by specifying a correlated structure given that the underlying hypothesized concepts were not expected to be completely independent. In Mplus, Geomin is a good choice for oblique rotation. We opted for follow-up model investigation using EFA rather than CFA to have more flexibility in inspecting alternative numbers of factors.
RESULTS
There were 381 patients who had seen a family physician across 20 sites for an average of 19 patients per site. 33 The majority (70%) of respondents were female, 64% were 45 years of age or older, and 71% had at least some post-secondary education.
The initial proposed 4-factor model first tested with a CFA did not fit adequately; it did not converge to an appropriate solution due to a nonadmissible correlation greater than 1.0 between the first two factors. EFA was therefore used as a second step to modify the model and to identify weak items. Given that the 4-factor model did not fit the data well, we tested a 3-factor model without constraining the indicators to particular factors (as would be done in CFA).
The researchers (B.L.R., J.B.B.) reviewed these results and determined that the 3-factor solution was conceptually sound based on this model having good fit: χ 2 (228) =287.117, P<0.01; comparative fit index (CFI)=0.992; root mean square error of approximation (RMSEA)=0.026 (90% CI: 0.015-0.035). Regardless of good model fit, several weak items were identified and removed one at a time, repeating the EFA with each reduced set of items. Five items were removed because they had low loadings on all factors and/ or higher loadings on a factor to which they did not belong. Two items were removed because they were each too highly correlated (above 0.90) with other items, suggesting that they were redundant.
The final EFA with its 3 modified factors is presented in Table 1 ; model fit was χ 2 (102) =133.307, P<0.01; CFI=0.994; RMSEA=0.029 (90% CI: 0.012-0.041). The 3 factors were: F1) Health care process (corresponding to PCCM Components 1 and 3); F2) Context & relationship (corresponding to PCCM Components 2 and 4); and F3) Roles (corresponding to PCCM Component 3). As shown in Table 1 , the factor loadings (ie, pattern coefficients) defining the factors were high, with values ranging from 0.600 to 0.774, 0.656 to 0.917, and 0.733 to 0.929 for F1, F2, and F3, respectively. There were no cross loadings greater than 0.374. Correlations among factors were 0.657 for F1 with F2, 0.430 for F1 with F3, and 0.535 for F2 with F3. These correlations are not too high to suggest lack of discriminant validity among the 3 factors. Table 2 reports the 18-item means, standard deviations, and response patterns, along with the overall Cronbach α value for the 18 items and the Cronbach α for each of the 3 factors.
A 3-factor EFA model with 18 of the original 25 items was converted into a final more restricted hypothetical CFA model with cross-loadings set at zero. It is important to point out here that our intention was not to confirm the model but to evaluate the model fit of this more restrictive model. In other words, we were inspecting how good model fit would be if we had started with this CFA model. Confirmation of this final restrictive model would require cross-validation with a different sample size. Fit of this final model was χ 2 (132) =176.795, P<0.01; CFI=0.991; RMSEA=0.030 (90% CI: 0.017-0.041). Figure 2 illustrates this model with the standardized loadings and correlations among the factors. Overall, this model fits very well according to fit indices, with a CFI value above 0.95 and a RMSEA value below 0.05. The loadings are all high, ranging from 0.63 to 0.96. Correlations among the factors range from 0.63 to 0.78 and show moderate overlap. Although there are no specific cut-off values for high levels of overlap, correlations greater than ±0.85 would be concerning. Table 3 reports the number of items that loaded on to each factor according to the 4 components of the PCCM conceptual framework. Although the 3 factors in the CFA model are substantially correlated in the range of 0.63 to 0.78, indices of discriminant validity based on the square root of the average variance extracted 34 ─ 0.84, 0.84, and 0.90 for F1, F2, and F3, respectively ─ were higher than these factor intercorrelations, supporting the discriminant validity of the factors.
DISCUSSION
The final CFA elaborated an 18-item 3-factor structure for the revised PPPC (PPPC-R). The overall internal consistency reliability for the 18-item scale was strong, as was the internal consistency reliability for each factor. To understand the relationship between the PCCM conceptual model and the factor solution, it is helpful to refer to Table 3 , which maps PCCM components to the factor solution. The far-left column indicates PCCM components we hypothesized that the CFA would reveal. The top row indicates the factors that were actually revealed by the CFA. We did not find the 4-factor solution that we had hypothesized; therefore, we will discuss each of the 3 factors identified.
Factor 1 consisted of items hypothesized to load onto two separate factors representing PCCM Component 1 (exploring health, disease, and illness experience) and PCCM Component 3 (finding common ground). These two components represent for the patient what happens regarding the actual problem or problems they are presenting to their clinician ─ What is wrong?
What am I worried about? How is it impacting on my life? What is the diagnosis? and What are we going to do about it? We make the distinction in the PCCM that, within Component 1, the clinician discusses with the patient the reason that brings them to the particular encounter in order to understand their health, disease, and illness experience fully. Component 3 then concerns working with the patient to find common ground concerning the nature of the problem and how the patient and the clinician will manage the problem together. When viewed from the perspective of the patient, it is reasonable that these two discussions will be seen as addressing overall their reason for visiting the clinician. Therefore, F1 combines PCCM Components 1 and 3 into a factor about health care process. Do you care about me? Can I trust you? We make the distinction in the PCCM that, in Component 2, the clinician elicits issues regarding the patient's proximal and distal contexts that are pertinent to a particular encounter, in contrast to Component 4, which involves enhancing the relationship over time and multiple encounters. Given that these two components concern the person not just as a patient but as a whole person, it is not surprising that the patient experiences these items as part of one construct. The 1 item that we hypothesized would be part of the Component 1 construct, but instead loaded onto F2 (which encompassed Components 2 and 4), concerned the extent to which a patient's clinician considers the patient's thoughts and feelings. We considered this to be part of Component 1 in which the clinician explores the patient's thoughts and feelings about the illness experience in particular and, more broadly, the reason for the encounter. However, we realized that this was a misclassification on our part because the patient interprets this more generally (as it is worded) to be about their overall thoughts and feelings, not limited to their illness. Therefore, F2 generally combines PCCM Components 2 and 4 into a factor about context & relationship.
Factor 3 was composed of 2 items that were hypothesized to be part of Component 3 (finding common ground) that did not load on either of the other two factors. These 2 items concern the roles that the patient and the clinician will play in the patient's care. Our experience in using the PPPC has been that these 2 questions can cause confusion for some patients. Patients may have trouble understanding what we mean by taking a role in their own care, suggesting that discussing their role is still rather a rare occurrence for patients. This may be especially true for a general primary care patient sample, such as was the case in this study, because visits may have been for more straightforward reasons that made examining roles not as important to these patients. Therefore, it was not entirely surprising that these 2 items were a discrete factor in the statistical analysis. We have decided to retain these 2 items because they are an important part of patient-centered care; however, they need to be interpreted with caution because they may not be clear to patients, and statistically we prefer that a factor have at least 4 items to be stable.
The validity of the PPPC-R is supported by some congruence between the conceptual framework (the PCCM) and the statistical analysis. The content of the items included in the 3-factor model appear to overlap with the content suggested by the conceptual aspects of the 4 PCCM components, but there was not 1:1 correspondence. PCCM represent conceptually what is important when teaching, researching, and providing patientcentered care. The PPPC-R represents the PCCM as it is experienced by the patient. This means that when using the PCCM and weaving together the 4 components, patients may receive care that they characterize in primarily two distinct ways: how the provider attends to the actual health care process; and how the provider attends to the context & relationship.
Future research will be conducted to determine if the factor structure of the PPPC-R cross-validates in different patient populations, different countries, and for different types of clinicians. It will be important to test the factorial invariance of the PPPC-R (ie, number of factors and properties of the items) across nations that use this instrument. Future research also will examine whether the 2 items concerning roles constitute a separate factor requiring additional items and/or whether this same factor is identified in other patient populations.
The PPPC-R contains all but 3 of the original 14 PPPC items. We intend to include these 3 original items along with the PPPC-R in data collections performed in the near future. In this way, we can calculate the original PPPC scores until there is sufficient evidence of the robustness of the new PPPC-R measure. Additionally, we recommend that those using the PPPC-R calculate a mean overall score based on all 18 items. While subscale scores can be calculated, caution is suggested until further validation of the measure is undertaken.
CONCLUSIONS
This paper describes the factor structure of the revised Patient Perception of Patient-Centeredness (PPPC-R) questionnaire. The strength of this measure is its basis in clinical practice, employing the patient-centered clinical method 8 as its conceptual framework. This new 18-item PPPC-R measures the aspect of patientcenteredness that concerns the patient-clinician relationship, that is, the degree to which patients find health care encounters to be patient-centered.
With increasing recognition of the importance of patient-oriented outcomes, the PPPC-R provides an assessment of patient-centeredness from the most important perspective, that of the patient.
Patient-Friendly Recap
• It is important to accurately obtain the viewpoint of the patient when determining "how patient-centered" a health care encounter truly was.
• The authors revisited their previously validated questionnaire measuring patient-centeredness in an effort to update and align it with the latest framework for providing patient-centered care.
• After analysis of existing and proposed questions, a revised 18-item survey replaced the previous 14-item version. Health providers can use patient-centered survey results to measure and improve their practices.
